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ABSTRACT

At the start of the COVID-19 pandemic in March 2020, fever and respiratory symptoms were the
indications for virus testing in our hospital. As data have continued to accumulate worldwide,
gastrointestinal, neurological, cardiovascular, cutaneous and ocular symptoms have been reported
for confirmed COVID-19 cases. There have been few case reports on problems with taste and
smell in paediatric COVID-19. However, new symptoms can provide diagnostic and testing
criteria for patients with no other clinical presentation, especially in older children. Conclusion.
This paper looks at the taste and smell problems reported in paediatric patients and shares insights

from our hospital.
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At the beginning of the COVID-19 pandemic in March 2020, fever, cough and symptoms
associated with the respiratory system were the indications for virus testing at our University
hospital in Istanbul, Turkey. Very mild symptoms or unusual presentations were missed. As data
have continued to accumulate worldwide, gastrointestinal, neurological, cardiovascular,

cutaneous, ocular symptoms have been reported for confirmed COVID-19 cases.

The Turkish Republic Ministry of Health reacted to the pandemic by adopting a standardised
country-wide approach and establishing a Scientific Committee for COVID-19. Guidelines and
algorithms have been constantly revised as new information has emerged (1). As a result, loss of
taste and smell were added to the adult guidelines as a criteria for diagnosing possible cases on 30
May (1). This paper looks at the taste and smell problems reported in paediatric patients. These
symptoms can present in four different ways. Anosmia is a total loss of smell and hyposmia is a
partial loss of smell, while ageusia is a total loss of taste and dysgeusia is when tastes are distorted.
At the time of writing we were not aware of any paediatric guidelines that specified taste and

smell disorders as criteria for testing for the coronavirus that causes COVID-19.

Between 11 March and 15 June our institution tested 145 children for the virus. Nasopharyngeal
swabs from suspected cases were transported to the laboratories that had been authorised by the
central General Directorate of Public Health Microbiology Reference Laboratory (2). The number
of children who tested positive was 27/145 (18.6%) and the most common presenting symptom
was fever. There was only one child with a taste-related symptom among these COVID-19 cases
and no problems with smell were recorded. This was an 11-year-old girl who presented to our
clinic two days after she had lost her sense of taste. Her mother, father and two sisters had all
tested positive for the virus. She had no fever, cough, sore throat, headache or any symptoms
related to smell. Her vital signs were normal and she was in a good medical condition. The
systemic examination was unremarkable. No other laboratory or radiological tests were carried out
and no treatment was provided. All of the family members were isolated at home for at least 14

days. During the follow-up period, she was monitored by telephone.

Few case reports on complete loss of smell and changes in taste are available for paediatric
COVID-19 patients (3). Most of the reports that have been published on a complete or partial loss
of taste or smell have related to adult patients with COVID-19. Giacomelli et al (4) carried out a

cross-sectional Italian survey on the prevalence of these disorders in adult patients and found that
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20/59 (33.9%) hospitalised patients reported at least one issue with taste or smell and 11/59
(18.6%) reported both. The remaining 39 (66.1%) did not report these symptoms. Females were
affected more than males (10/19, 52.6% versus 10/40 25.0%) (4).

Kaye et al (5) carried out an online survey in the USA, the COVID-19 Anosmia Reporting Tool
for Clinicians, from 25 March to 3 April 2020 and 237 responses covering patients of all ages
were analysed. Loss of smell was the initial symptom in 26.6% of cases and was noted in 73% of
patients prior to diagnosis and 27% after diagnosis (5). Only 2% of the data were entered by
paediatricians and these related to three patients. There was one patient under five years of age,
one aged 5-10 years and one aged 10-15 years (5). Most of the olfactory symptoms in the study
were reported by otolaryngologists and normal sensations started to return in a mean of 7.2 days
for the cohort as a whole (5). Taste and smell dysfunction lasted between three to 13 days in the

three paediatric case reports (3).

The incidence of smell and, or, taste disorders in Chinese, German, French and Italian cohorts
with COVID-19 were 32%, 69%, 49% and 33.9%, respectively (4,6). A multi-centre study by Qiu
et al (6) looked at 394 patients of all ages in three tertiary hospitals in China and one each in
France and Germany. The authors reported the key findings for the 161cases with positive virus
results. They found that only 10/27 (37%) of the paediatric cases aged 6-17 years presented with
smell and, or, taste disorders (6). The children with these disorders were 15-17 years of age and
six of them were male. No severe or critical clinical presentations were reported and a quarter of

the children had no additional symptoms when they presented with COVID-19 (6).

Mannheim et al (7) reported a case series of COVID-19 patients aged 0—17 years from Chicago,
USA. They reported that 64 children (1%) tested positive for the virus out of 6369 laboratory
confirmed cases of all ages. Cough and fever were the most common symptoms in the paediatric
cases. Nasal congestion, rhinorrhea and, or, total loss of smell were present in 19 (30%) children

(7). The exact number was not provided for just total loss of smell.

Mak et al (3) reported total loss of smell in three children aged 14, 15 and 17 years, who tested
positive for the virus, and two of them also reported changes in taste. They had no fever, cough or
shortness of breath. They also reported symptoms such as mild chest discomfort, headache and
rhinorrhoea. Two of the patients had no known contact with confirmed COVID-19 cases, but one

who had flown recently had been informed about a confirmed case on the same flight as her (3).
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Another study reported that a 17-year-old girl with beta-thalassaemia, who tested positive for the
virus, presented with a total loss of smell and taste for eight days. She had also been sneezing for

two days. Her father had also tested positive for the virus (8).

Taste and smell disorders have mostly been self-reported. Surveys such as The Questionnaire of
Olfactory Disorders, the COVID-19 Anosmia Reporting Tool for Clinicians and visual analogue
scales, were used to quantify smell and taste dysfunction (5,6). In the multi-centre case series by
Qui et al (6), 90 COVID-19 patients in Shanghai, China, who had no subjective smell dysfunction,
underwent objective olfactory testing. The authors used eugenol, 75% ethanol and vinegar to
screen for the presence of subclinical partial loss of smell. Disposable cotton swabs were dipped in
each of the three stimuli and placed 1cm to 2cm below the front nostril. The patients were then
instructed to smell each swab three times (6). Despite reporting normal subjective olfaction, 10 of
the 90 subjects, including one child, demonstrated abnormal chemosensory function during the
objective testing (6). Since most of the data on smell and taste dysfunction has come from surveys,
we do not have any information on the patients who cannot respond to surveys, such as patients
with dementia, language barriers or those on invasive and non-invasive ventilation (4). This is a

limitation of such studies.

There have been limited data about the correlation between disease severity and the presence of
smell and taste dysfunction in the literature, so we do not know the significance of these
symptoms in children with COVID-19. The timing, and the order in which symptoms occur, may
vary among patients. Patients may present with smell and taste dysfunction as their only, or their
first symptom of COVID-19. These symptoms may precede any fever, cough or other symptoms
of COVID-19 or present later in the course of the disease (3,6). The Qui et al (6) multi-centre
study measured the incidence of smell and taste dysfunction in COVID-19 patients mild, moderate
and severe forms of the disease. The incidence was 53/98 (54%) in mild cases, 40/107 (37%) in
moderate cases and 11/63 (17%) in severe cases. Another study by Mak et al (3) showed that taste

and smell dysfunction may be transient or persist after other symptoms have resolved.

A report by the American Centers for Disease Control and Prevention listed the most common
symptoms experienced by paediatric cases. These were: fever, cough, headache, rhinorrhoea,
myalgia, abdominal pain, diarrhoea, a sore throat, nausea and vomiting and shortness of breath (9).

A pre-pandemic paper by Gonvalves and Goldstein stated that the most common causes of total
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loss of smell were after a virus or because of chronic rhinosinusitis. The authors added that other
causes included nasal polyps, head trauma, cilia dysfunction and aging (10). An initial assessment
of the COVID-19 Anosmia Report Tool by Kaye et al (5) stated that changes in the sense of taste
may be related to losing the sense of smell.

Data are still emerging on the symptoms reported by children with COVID-19 and the literature is
constantly being updated. We hope that this will include more data relating to smell and taste
symptoms in children with COVID-19. The main problem that we have is that symptoms related
to taste and smell are so subjective that it is hard to assess them in paediatric age groups. However,
any new onset of symptoms can be used as a diagnostic and testing criteria for patients with no

other clinical presentation, especially in older children and adolescents.
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